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DETAILED ACTION 
Claim Objections 

Claim 8 is objected to because of the following informalities: The word 
"sacrificial" in line 2 should be changed to "supporting." See page 9, paragraph 2 of the 
specification. Appropriate correction is required. 

Claim 10 is objected to because of the following informalities: The word "and" in 
the third line should be changed to "or." See page 5, first full paragraph and page 7, first 
full paragraph of the specification. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Won etal. (U.S. 6,653,186). 

With respect to claim 1 , Won et al. teaches a method of forming a capacitor by 
sequentially forming a supporting layer (105 in Figure 6; column 3, lines 53-56) 
comprising a lower mold layer (106 in Figure 6) and etch stop (108 in Figure 6), and an 
upper mold layer (110 in Figure 6) on a semiconductor substrate (100 in Figure 6). The 
upper mold layer is later removed by a wet etch process (column 6, lines 17-18), so the 
upper mold layer is sacrificial. Won et al. teaches that the sacrificial upper mold layer 
and the supporting lower mold layer and etch stop are patterned to form an opening 
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(111 in Figure 7; column 5, Iines10-15). Won et al. teaches forming a bottom electrode 
(114 in Figure 9) that covers the inner wall and bottom of the opening (Figure 9; column 
6, lines 50-53). Won et al. teaches removing the sacrificial upper mold layer by a wet 
etch process (column 6, lines 17-18). Won et al. teaches forming a dielectric layer and 
an upper electrode on the bottom electrode and the supporting layer (Figure 5; column 
6, lines 38-44). Since Won et al. teaches that the supporting layer comprises an etch- 
stop layer used to stop the wet etch of the sacrificial layer, the sacrificial layer has a 
faster wet etch rate than the supporting layer. 

With respect to claim 2, Won et al. teaches forming a bottom contact plug (104 in 
Figure 6) on the semiconductor substrate (100 in Figure 6) before forming the 
supporting layer (column 4, lines 56-59; Figure 6), wherein the opening exposes the 
bottom contact plug and the opening has a wider width than the bottom contact plug 
(Figure 7). 

With respect to claim 7, Won et al. teaches a method of forming a capacitor by 
sequentially forming a supporting layer (105 in Figure 6; column 3, lines 53-56) 
comprising a lower mold layer (106 in Figure 6) and etch stop (108 in Figure 6), and an 
upper mold layer (110 in Figure 6) on a semiconductor substrate (100 in Figure 6). The 
upper mold layer is later removed by a wet etch process (column 6, lines 17-18), so the 
upper mold layer is sacrificial. Won et al. teaches that the sacrificial upper mold layer 
and the supporting lower mold layer and etch stop are patterned to form an opening 
(111 in Figure 7; column 5, Iines10-15). Won et al. teaches removing the sacrificial 
upper mold layer by a wet etch process (column 6, lines 17-18). Since Won et al. 
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teaches that the supporting layer comprises an etch-stop layer used to stop the wet etch 
of the sacrificial layer, the sacrificial layer has a faster wet etch rate than the supporting 
layer. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 4, 5, 9, 10, 11 and are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Won etal. (U.S. 6,653,186) in view of Yu etal. (U.S. 6,624,018) and 
Fernandes et al. (U.S. 5,310,626). 

With respect to claims 3 and 4, Won et al. teaches the method as claimed in 
claim 1 (note 35 U.S.C. 102(b) rejection above). Won et al. does not expressly teach 
that the supporting layer is formed of a plasma-enhanced tetraethyl orthosilicate 
(PETEOS) oxide or a high-density plasma (HDP) oxide, or that the sacrificial layer is 
formed of one material selected from a group consisting of a hydrogen silsesquioxane 
(HSQ) oxide, a borophosphosilicate glass (BPSG) oxide and a phosphosilicate (PSG) 
oxide. 

Yu et al. teaches a method of fabricating a DRAM device through a process that 
includes forming a stack of insulator layers comprising layers of HDP silicon oxide (12a- 
e in Fig. 3; column 4, lines 6-8, 16-19, 21-24) and borophosphosilicate glass (BPSG) 
(13a-c in Fig. 3; column 4, lines 3, 16, 21). Yu et al. expressly teaches that the mode of 



Application/Control Number: 10/676,336 Page 5 

Art Unit: 2813 

deposition for the silicon oxide layers, as well as the weight percents of the BPSG 
layers will be critical for selective wet etching characteristics, to subsequently be 
employed to define a specific capacitor opening shape (column 4, lines 28-32). Yu et al. 
also expressly teaches that an HF vapor procedure is used to selectively form lateral 
recesses in BPSG layers (13a-c in Fig. 3), while HDP silicon oxide layers (12a-e in Fig. 
3) remain unetched (column 5, lines 7-10). 

Fernandes et al. teaches a method for forming a semiconductor device wherein a 
wet HF etch can be used interchangeably with an HF vapor phase etch to etch an oxide 
(column 4, lines 55-56). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify the invention as disclosed by Won et al. by stacking 
layers of HDP oxide and BPSG oxide, as taught by Yu et al., to act as the supporting 
layer and sacrificial layer, respectively. 

The motivation for doing so at the time of invention would have been to take 
advantage of their selective etch characteristics in the presence of an HF vapor phase 
etch, as expressly taught by Yu et al. (column 5, lines 7-10), or an equivalent HF wet 
etch, as taught by Fernandes et al. (column 4, lines 55-56). 

With respect to claim 5, Won et al. teaches the method as claimed in claim 1 
(note 35 U.S.C. 102(b) rejection above). Won et al. does not expressly teach that the 
wet etch process is performed using an HF solution. 

Yu et al. teaches a method of selectively etching BPSG oxide more quickly than 
HDP oxide (column 5, lines 7-10). Fernandes et al. teaches a method for forming a 
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semiconductor device wherein a wet HF etch can be used interchangeably with an HF 
vapor phase etch to etch an oxide (column 4, lines 55-56). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify the method of fabricating a capacitor as taught by Won 
et al. and claim 1 by using an HF solution to perform the wet etch process, as disclosed 
by the combined teachings of Yu et al. and Fernandes et al. 

The motivation for doing so at the time of invention would be because HF is 
known to etch BPSG more quickly than it etches HDP oxide, as expressly taught by Yu 
et al. (column 5, lines 7-10). 

With respect to claims 9 and 10, Won et al. teaches the method as claimed in 
claim 7 (note 35 U.S.C. 102(b) rejection above). Won et al. does not expressly teach 
that the supporting layer includes a plasma-enhanced tetraethyl orthosilicate (PETEOS) 
oxide or a high-density plasma (HDP) oxide, or that the sacrificial layer includes a 
hydrogen silsesquioxane (HSQ) oxide, a borophosphosilicate glass (BPSG) oxide and a 
phosphosilicate (PSG) oxide. 

Yu et al. teaches a method of fabricating a DRAM device through a process that 
includes forming a stack of insulator layers comprising layers of HDP silicon oxide (12a- 
e in Fig. 3; column 4, lines 6-8, 16-19, 21-24) and borophosphosilicate glass (BPSG) 
(13a-c in Fig. 3; column 4, lines 3, 16, 21). Yu et al. expressly teaches that the mode of 
deposition for the silicon oxide layers, as well as the weight percents of the BPSG 
layers will be critical for selective wet etching characteristics, to subsequently be 
employed to define a specific capacitor opening shape (column 4, lines 28-32). Yu et al. 
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also expressly teaches that an HF vapor procedure is used to selectively form lateral 
recesses in BPSG layers (13a-c in Fig. 3), while HDP silicon oxide layers (12a-e in Fig. 
3) remain unetched (column 5, lines 7-10). 

Fernandes et al. teaches a method for forming a semiconductor device wherein a 
wet HF etch can be used interchangeably with an HF vapor phase etch to etch an oxide 
(column 4, lines 55-56). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify the invention as disclosed by Won et al. by stacking 
layers of HDP oxide and BPSG oxide, as taught by Yu et al., to act as the supporting 
layer and sacrificial layer, respectively. 

The motivation for doing so at the time of invention would have been to take 
advantage of their selective etch characteristics in the presence of an HF vapor phase 
etch, as expressly taught by Yu et al. (column 5, lines 7-10), or an equivalent HF wet 
etch, as taught by Fernandes et al. (column 4, lines 55-56). 

With respect to claim 1 1 , Won et al. teaches the method as claimed in claim 7 
(note 35 U.S.C. 102(b) rejection above). Won et al. does not expressly teach that the 
wet etch process is performed using an HF solution. 

Yu et al. teaches a method of selectively etching BPSG oxide more quickly than 
HDP oxide (column 5, lines 7-10). Fernandes et al. teaches a method for forming a 
semiconductor device wherein a wet HF etch can be used interchangeably with an HF 
vapor phase etch to etch an oxide (column 4, lines 55-56). 
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Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify the method of fabricating a capacitor as taught by Won 
et al. and claim 7 by using an HF solution to perform the wet etch process, as disclosed 
by the combined teachings of Yu et al. and Fernandes et al. 

The motivation for doing so at the time of invention would be because HF is 
known to etch BPSG more quickly than it etches HDP oxide, as expressly taught by Yu 
et al. (column 5, lines 7-10). 

Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Won et al. in view of Saito et al (U.S. 6,399,438). 

With respect to claim 6, Won et al. teaches the method of claim 1 (note 35 U.S.C. 
102(b) rejection above). Won et al. does not expressly teach forming a dielectric layer 
over an entire surface of the semiconductor substrate comprising the upper electrode; 
patterning the dielectric layer to form a contact hole; and filling the contact hole with a 
conductive material to form a contact plug. 

Saito et al. teaches a method of forming a semiconductor device comprising 
forming a dielectric layer (63 in Fig. 3) over an entire surface of the semiconductor 
substrate (1 in Fig. 3) comprising an upper electrode (47 in Fig. 3); patterning the 
dielectric layer to form a contact hole (column 13, lines 53-54; 60 in Fig. 3); and filling 
the contact hole with a conductive material to form a contact plug (column 13, lines 58- 
60; 62 in Fig. 3). 

Therefore, at the time of invention it would have been obvious to a person of 
ordinary skill in the art to modify the teaching of Won et al. by adding a dielectric layer 
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over the entire surface of the semiconductor substrate comprising the upper electrode; 
patterning the dielectric layer to form a contact hole; and filling the contact hole with a 
conductive material to form a contact plug, as taught by Saito et al. 

The motivation for doing so at the time of invention would have been to 
incorporate the capacitor into a three-dimensional, stacked capacitor structure to 
compensate for a decrease in the charge storage quantity per information storing 
capacitive element, as taught by Saito et al. (column 1, lines 34-36, 50-51). 

With respect to claim 8, Won et al. teaches the method of claim 7 (note 35 
U.S.C. 102(b) rejection above). Won et al. does not expressly teach forming a dielectric 
layer over a supporting layer; patterning the dielectric layer and the supporting layer; 
and filling the contact hole with a conductive material to form a contact plug. 

Saito et al. teaches a method of forming a semiconductor device comprising 
forming a dielectric layer (63 in Fig. 3) over a supporting layer (56 in Fig. 3); patterning 
the dielectric layer and the supporting layer to form a contact hole (column 13, lines 53- 
54; 60 in Fig. 3); and filling the contact hole with a conductive material to form a contact 
plug (column 13, lines 58-60; 62 in Fig. 3). 

Therefore, at the time of invention it would have been obvious to a person of 
ordinary skill in the art to modify the teaching of Won et al. by adding a dielectric layer 
over a supporting layer; patterning the dielectric layer and the supporting layer to form a 
contact hole; and filling the contact hole with a conductive material to form a contact 
plug, as taught by Saito et al. 
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The motivation for doing so at the time of invention would have been to 
incorporate the capacitor into a three-dimensional, stacked capacitor structure to 
compensate for a decrease in the charge storage quantity per information storing 
capacitive element, as taught by Saito et al. (column 1, lines 34-36, 50-51). 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kim et al. (Pub. No. US 2003/0032238) and Kim et al. (U.S. 
6,500,763) describe methods of forming capacitors from semiconductor substrates 
using support and sacrificial layers. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty whose telephone number is (571) 272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 
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